MET CS 566 – SUMMER 2003

Homework Assignment 3 

Total Points: 60

1. (15 pts) (p.260, 12.2-4) Professor Bunyan thinks he has discovered a remarkable property of binary search trees (BST).  Suppose that the search for a key in a BST ends up in a leaf. Consider three sets: A the keys to the left of the search path, B the keys on the search path, and C the keys to the right of the search path. Professor Bunyan thinks that any three keys a
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 C, must satisfy a ≤ b ≤ c.  Give a smallest possible counterexample to the professor's claim.

2. (15 pts) (p.260, 12.2-5) Show that if a node in a BST has two children then its successor has no left child and its predecessor has no right child.

3. (15 pts)  (p.338, 15.2-1)  Find the optimal parenthesization of a matrix chain product whose sequence of dimensions is <5, 10, 3, 12, 5, 50, 6>

4. (15 pts)  (p.392, 16.3-2)  What is an optimal Huffman code for the following set of frequencies:

a:1   b:1  c:2  d:3  e:5  f:8  g:13  h:21

Generalize your answer to find an optimal Huffman code whne the frequencies are the Fibonacci numbers, defined as

Fibononacci (0) = 0,  Fibononacci (1) = 1

Fibononacci (n) = Fibononacci (n-1) + Fibononacci (n-2) for positive integers n ≥ 2.
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